The podocyte-specific inactivation of Lmx1b, Ldb1 and E2a yields new insight into a transcriptional network in podocytes.
Patients with nail-patella syndrome, which among other symptoms also includes podocyte-associated renal failure, suffer from mutations in the LMX1B gene. The disease severity among patients is quite variable and has given rise to speculations on the presence of modifier genes. Promising candidates for modifier proteins are the proteins interacting with LMX1B, such as LDB1 and E47. Since human kidney samples from patients are difficult to obtain, conventional Lmx1b knock-out mice have been extremely valuable to study the role of Lmx1b in podocyte differentiation. In contrast to findings in these mice, however, in which a downregulation of the Col4a3, Col4a4 and Nphs2 genes has been described, no such changes have been detected in kidney biopsies from patients. We now report on our results on the characterization of constitutive podocyte-specific Lmx1b, Ldb1 and E2a knock-out mice. Constitutive podocyte-specific Lmx1b knock-out mice survive for approximately 2 weeks after birth and do not present with a downregulation of the Col4a3, Col4a4 and Nphs2 genes, therefore they mimic the human disease more closely. The podocyte-specific Ldb1 knock-out mice survive longer, but then also succumb to renal failure, whereas the E2a knock-out mice show no renal symptoms for at least 6 months after birth. We conclude that LDB1, but not E2A is a promising candidate as a modifier gene in patients with nail-patella syndrome.